Points of synthetic interest are: (i) The experimental reaction ratio used for the preparation of the twenty two complexes is not the same with the stoichiometric ratio found in the products [Ln III : salanH = 1:2 for 1MeCN_Pr-11·MeCN_Y and 1:3 for 12_Pr-22_Y]; the stoichiometric reaction ratios, however, lead to the same products in comparable yields, as proven by IR spectra. (ii) Addition of external bases in the reaction systems changes the chemistry completely; the obtained powders in MeCN and MeOH have IR spectra different from those of 1MeCN_Pr-11MeCN_Y and 12_Pr-22_Y, respectively. (iii) The 1:1 and 1:2 reactions of Ln(NO3)3·xH2O (Ln = La, Ce) and salanH in MeCN and MeOH give powders with IR spectra and pXRD patterns that do not match with those of 1MeCN_Pr-11MeCN_Yand 12_Pr-22_Y, suggesting a chemical and structural change; also the crystallization behavior of the La(III) and Ce(III) materials is not analogous with that of the other complexes and therefore we could not isolate single crystals for full X-ray diffraction analysis;and (iv) The reaction mixtures in MeOH that lead to complexes 12_Pr-22_Y change color upon storage in closed vials as a function of time. In the first 2-3 days the color is yellowish orange and the obtained crystals correspond to products 12_Pr-22_Y. After ~ 3 days the color of the supernatant solution begins to darken and after 1 week it is dark brown. Meanwhile a single crystal-to-single crystal transformation takes place. A full data set was collected on the new orange (albeit darker than that of 18_Dy) single crystal from the Dy(NO3)3·5H2O/salanH reaction mixture. The preliminary solution of the structure revealed the formula [Dy(NO3)3(salanH)2(MeOH)], suggesting the decomposition represented by Equation (1). The full characterization of this new product is in progress and our initial results indicate that this compound is the first member of a third family of mononuclear complexes from the Ln(NO3)3·xH2O/salanH reaction system.
The IR spectra of the complexes ( Figures S2 and S3 ) exhibit a medium-intensity broad band at ~3400 cm −1 (the spectra of 1_Pr-11_Y also exhibit a submaximu at ~ 3250 cm −1 ), attributed to the ν(OH) vibration of the coordinated solvent molecule (H2O in 1_Pr-11_Yand MeOH in 12_Pr-22_Y) and to the ν(NH + ) vibration of the zwitterionic salanH ligand and the lattice salanH molecule (in 12_Pr-22_Y) (vide infa). The spectra of the complexes exhibit a strong band at 1636 (1_Pr-11_Y) and 1638 (12_Pr-22_Y) cm −1 . At first glance, this band can be assigned to the ν(C=N) vibration of the imine (i.e., Schiff base) linkage [1, 2] . This band has been shifted to higher wavenumbers on going from the free salanH (at 1616 cm −1 [2] ) to the complexes. Such a behavior is not typical of the protonation of an imine nitrogen (the nitrogen atom is protonated and hence uncoordinated in the complexes, vide infra). Combined with the facts that the aromatic carbon-oxygen and aliphatic carbon-nitrogen bond lengths in the complexes are shorter and longer, respectively, compared with the corresponding bond distances in the free ligand [3] [4] [5] [6] , this spectral behavior makes us strongly believe that the band at 1636-1638 cm −1 has a partial double carbon-oxygen stretching vibration character [v( )] and the coordinated salanH ligand thus exhibits a partial cis-keto (or cis-keto-amine) character in 1_Pr-22_Y [7] . We would like to emphasize that this conclusion is tentative because the IR spectra of both the complexes and free salanH have been recorded at room temperature, whereas most of the structures of salanH have been solved at lower temperatures. An alternative assignment of the 1636-1638 cm −1 band [2] would be as ν(C=NH + ), since the strong intra molecular O-HN hydrogen bond in the structures of the free salanH compound decreases the aliphatic carbon-nitrogen force constant and thus the ν(C=N) vibration is at a rather low wavenumber (at 1616 cm −1 ). In the KBr IR spectra of 1_Pr-11_Y, the bands at 1482, 1288 and 1010 cm −1 are assigned [8] [νs(NO2) ] vibrational modes, respectively, of the coordinated nitrato groups. The separation of the two highest-wavenumber stretching bands is ~200 cm −1 , indicating the presence of bidentate nitrato ligands of C2ν symmetry [8] . The corresponding bands in the spectra of 12_Pr-22_Y are located at ~1490, ~1285 and ~1020 cm −1 . The KBr spectra of all the complexes exhibit a medium-to-strong intensity band at 1384 cm −1 , assigned to the ν3(E')[νd(NO)] vibrational fundamental of the planar ionic nitrate of D3h symmetry [8] . The appearance of this band suggests that a certain amount of nitrato groups is replaced by bromides that are in excess in the KBr matrix, therefore producing ionic nitrates (KNO3); this replacement is facilitated by the applied pressure during the preparation of the KBr pellets. As expected, the band at 1384 cm −1 does not appear in the mull spectra of 1_Pr-22_Y.
The diamagnetic nature of the Y(III) complexes 11_Yand 22_Ygave us the opportunity to study their solution behavior. The 1 H NMR spectra of complexes 11_Y and 22_Yin DMSO-d6 ( Figure S4 and Figure S5 ) are almost identical with the spectrum of free salanH in the same solvent ( Figure S6 ). The only differences are: (a) The slightly sharper character of the ligands' -OH signal at δ 13.08 ppm in 11_Yand 22_Ycompared with that of free salanH. (b) The appearance of an extra signal at δ 3.30 ppm (very close to the main H2O signal from the deuteriated solvent at δ 3.32 ppm) in the spectrum of 11_Y, attributed to the H2O molecule that is present in the compound. (c) The appearance of an extra signal at δ 2.08 ppm in the spectrum of 11_Y, due to the methyl hydrogen atoms of the residual lattice MeCN that remained in the sample after drying; and (d) The appearance of an extra doublet at δ 3.17 ppm and an extra multiplet at δ 4.09 ppm in the spectrum of 22_Y, attributed to the methyl and hydroxyl protons, respectively, of the MeOH molecule that is present in the complex. The spectra show the signal of the proton attached to the imino carbon atom at δ8.96 ppm and the aromatic protons in the δ 7.67-6.96 ppm region with the expected integration ratio [9] . The data indicate that 11_Y and 22_Y decompose in solution releasing the salanH ligands (and possibly the nitrato groups), the coordination sphere of Y III being satisfied or completed by DMSO molecules [7] . The spectra could not be recorded in CDCl3 (a non-coordinating solvent) because of solubility problems.
The solid-state (diffuse reflectance) spectra of selected complexes have been recorded in the 400-1600 nm range ( Figure S6 ). The spectra are dominated by a broad intraligand band at ~500 nm; this transition has been shifted to longer wavelengths by ~100 nm compared with the absorption of the free salanH (at 390 nm), due to coordination [10] . In the spectra of a few complexes, some f-f transitions could be seen as weak, rather sharp bands and these have been assigned on the basis of the well characterized energy-level diagrams for the Ln III ions concerned. Specific assignments [7, 11] Figure S12. Solid-state, room-temperature excitation (curve 1: maximum emission at 540 nm) and emission (curve 2: maximum excitation at 360 nm) spectra of complex 5MeCN_Gd. Figure S13 . Solid-state, room-temperature excitation (curve 1: maximum emission at 540 nm) and emission (curve 2: maximum excitation at 360 nm) spectra of complex 6MeCN_Tb. Figure S14 . Solid-state, room-temperature excitation (curve 1: maximum emission at 540 nm) and emission (curve 2: maximum excitation at 360 nm) spectra of complex 7MeCN_Dy. Figure S15 . Solid-state, room-temperature excitation (curve 1: maximum emission at 527 nm) and emission (curve 2: maximum excitation at 360 nm) spectra of complex 16_Gd. Figure S16 . Solid-state, room-temperature excitation (curve 1: maximum emission at 540 nm) and emission (curve 2: maximum excitation at 360 nm) spectra of complex 17_Tb.
Figure S17. Solid-state, room-temperature excitation (curve 1: maximum emission at 535 nm) and emission (curve 2: maximum excitation at 360 nm) spectra of complex 18_Dy. 
